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 Abstract  : A new seismic refraction profiling method became practical in the 1980s. 
It uses ocean bottom seismographs as receivers, which generally supercede other receivers 
in recording good quality data. This method has been extensively applied in the vicinity 
of the Japanese islands using explosives and airguns as the controlled source. We summa-
rize the results of our OBS-airgun refraction experiments carried out in the Japan Trench 
inner slope area in this paper. 
   Previous models of the upper crust of the inner slope area indicated vaguely an 
accumulation of low wavespeed material immediately landward of the trench axis. Also 
it was not clear how the continental upper crust continued or discontinued towards the 
trench. 
   In the observed record sections, we consistently find a layer with an apparent wave-
speed typically about 5 km/s, which probably corresponds to the layer below the unconfor-
mity observed in multi-channel seismic reflection records. The thickness of the layer 
above is found to be thicker in the southern part of the Japan Trench. The bottom of this 
layer marks a sharp boundary since reflected waves are observed. Considering previous 
results and our explosion data, the layer beneath must be the 6 km/s layer that typically 
exists beneath northeast Honshu, Japan. This boundary more or less parallels the sea 
floor, on the contrary to previous models. 
   Our results also indicate that the low wavespeed material is confined in a narrow 
region in parallel to the trench axis between the axis and the midslope terrace. Its 
thickness is thicker in the northern part extending over 5 km thickness, while it is about 4 
km in the southern part.
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1. Introduction
   Numerous controlled source seismic experiments have been made to delineate the 
seismic wavespeed structure of the plate subduction zone in the Japan Trench area, 
especially around  40°N (Fig. 1). The pre-site survey for the Deep Sea Drilling Project 
(DSDP) drilling in the Japan Trench provided an overall seismic picture of the topmost 
crust of the area (Honza, 1980). The classic two-ship refraction profiling experiment by 
Ludwig et  al. (1966), which showed a depression of Moho beneath the trench axis, 
provided the first deep seismic crustal transect of the Japan Trench. Later, the multi-
channel seismic reflection profiling clearly showed the oceanic crust underthrusting 
beneath the Japan island arc (e.g. Matsuzawa et  al.,  1980  ; Nasu et  al., 1980). In the '80s, 
a new refraction profiling method using ocean bottom seismographs (OBS's) practically 
replaced the conventional two-ship or sono-buoy methods, because of its superiority in 
acquiring better quality data at fixed stations (Nagumo et  al.,  1980  ; Asano  et  al., 1981  ; 
Suyehiro et  al., 1981, 1984, 1985,  1986  ; Kanazawa et  al.,  1985  ; Urabe,  1987  ; Nishizawa 
and Suyehiro, 1990). 
   It has beenshown that a laterally heterogeneous tructure model that incorporates 
a subducting oceanic crust explains the data well (e.g. Murauchi and Ludwig,  1980  ; 
Asano et  al.,  1981  ; Kanazawa et  al.,  1985  ; Suyehiro et  al., 1986). The dip angle of the 
subducting plate changes gradually and the low wavespeed material possibly accumulat-
ed through accretion is confined in a small area just below the inner trench slope 
(Suyehiro et  al., 1985) (Fig. 2). 
   Now, attention is drawn to more quantitative details in structure, since our present 
knowledge is insufficient to answer key questions regarding the plate subduction which 
 include  : how does the continental crust interact with the oceanic  crust  ; how does the 
structure change along the trench axis within the Japan Trench segment and correlate 
with the change in bathymetry, geology, or  seismicity  ; what deformation or transforma-
tion takes place in the descending oceanic crust. Comparisons to other trench areas 
where the difference in structure is more obvious have been made (e.g. Nishizawa and 
Suyehiro,  1986  ; Iwasaki et  al., 1989, 1990). However, the fact that the change in, say, 
seismicity can occur within a single trench segment suggests that there may not exist a 
representative model for a given trench. Rather, we must carefully seek for relationship 
between the change in structure and changes in other geophysical and geological parame-
ters within a trench system. 
   We present the results of three airgun-OBS experiments carried out in the inner 
trench slope of the Japan Trench (Nosaka et  al.,  1984  ; Kimura,  1986  ; Abe,  1987  ; Kaiho, 
1988). Two of these experiments also included deep seismic soundings by explosives, 
which better delineated the geometry of the subducting oceanic crust (Kanazawa et  al., 
 1985  ; Urabe, 1987). We focus this paper to shallower structure which is better defined 
by the airgun source, and present a new model of the upper crust of the inner slope with 
a special attention to the geometry of the continental crust extending towards the trench 
and the low wavespeed material  (  Vp<4 km/s) beneath the inner slope together with
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Fig. 1 Map of Japan Trench. Airgun-OBS profiles shot in the region under Japanese 
   Earthquake Prediction Program are shown by broken lines. OBS's are indicated by 
   filled circles. Sites of explosive shots are indicated by triangles.
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Fig. 2 P wavespeed structure across Japan Trench at about  40°N. Upper figure has a 
   vertical exaggeration of  17: 1, whereas lower figure is  1  : 1. Data for profiles P6
   through P11 are taken from Murauchi and Ludwig (1980). Data for profiles A , 80, 81, 
   and 82 are from OBS experiments (Asano et  al.,  1981  ; Kanazawa et  al ., 1983,  1985  ;
   Suyehiro et  al., 1981, 1985, 1986). Dots and triangles indicate layer boundaries 
   determined from NS and EW profiles, respectively.
results from other OBS studies in the region (Suyehiro et  al .,  1985  ; Nishizawa and 
Suyehiro, 1990). 
2. Data 
2.1. Data Acquisition and Conversion 
   The observational data that we mainly use to infer the characteristics of the crustal 
structure beneath the inner trench wall are OBS recordings of airgun shots. The airgun 
source is either a single or double-gun array of  BOLT-1500C type with a 9-liter air 
chamber each. The OBS's are free-fall pop-up type developed at Geophysical Institute, 
University of Tokyo and Laboratory for Ocean Bottom Seismology, Hokkaido Univer-
sity. The sensors are 2 or 3 Hz vertical and 4.5 Hz horizontal geophones. 
   The seismic data are continuously recorded by analog cassette tapes typically at a 
speed of 0.13 mm/s. Record sections are constructed after digitial conversion of the 
data and depending on the quality of records, narrow band pass filtering, stacking, or
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tau-p transformation are made. Distances are calculated from direct water wave 
traveltimes. Navigation data are used when water waves are unobservable. The 
bathymetry and the top sedimentary layer structure are obtained from Precision Depth 
Recorder and the hydrophone streamer (single or 6-channel) records.
2.2. 1983 Off Kashima Experiment 
   Three OBS's were deployed in a profile in  WNW-ESE direction at about  36°N in 
Oct., 1983 (Nosaka et al., 1984) (Table 1). Two airguns (two 9-liter) were shot along the 
130 km long profile between 1,000 m water depth and the trench axis where the Daiiti 
Kashima Seamount exists (Fig. 3 and Table 2). At the same time, 6-channel seismic 
reflection records were obtained (p. 31 in KAIKO II Research Group, 1987).
Table 1.  OBS" Parameters
1983  EXPERIMENT
OBS ID Latitude Longitude Water depth
P1 
P2 
P3
 36°10.09' 
 36°01.09' 
 35°54.60'
 141°36.99' 
 142'04.27' 
 142°20.36'
1,866 m 
3,492 
4,232
1984 EXPERIMENT
OBS ID Latitude Longitude  Water depth
 Si 
S2 
S3 
S4 
SA 
S6 
SB
 35°14.10' 
 35°32.25' 
 35°46.13' 
 36°00.04' 
 35°40' 
 35°51' 
 36°04'
 141°37.09' 
 141°49.29' 
 141°56.15' 
 142°03.89' 
 141°35' 
 141°42' 
 141°50'
 3,860  m 
2,350 
3,600 
3,600 
2,350 
2,800 
2,100
1985 EXPERIMENT
OBS ID Latitude Longitude Water depth
S2 
PR3 
S4 
PR5 
S6 
PR7 
S9 
 S10
 36°59.84' 
3T10.06' 
3T17.05' 
3T23.95' 
3T35.48' 
3T48.46' 
 38°11.54' 
 38°25.11'
 142°39.90' 
 142°45.64' 
 142°50.08' 
 142°53.92' 
 143°00.97' 
 143°07.98' 
 143°22.19' 
 143°30.19'
3,915 m 
3,945 
3,785 
3,555 
2,950 
2,735 
3,200 
3,100
sensors and recordings 
High gain, Ch. 2-Vert. 
Code
 vertical 2/3 Hz and horizontal 4.5 Hz, Ch. 1-Vert. 
 Low gain, Ch. 3-Hor. Middle gain, Ch. 4 Time
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Table 2. Airgun Records
1983
PROFILE P1 P2 P3 remarks
1 EW EW EW 2-gun, 100 kg/cm2, 100-130 m interval
1984
PROFILE  S1 S2 S3 S4 SA  S6 SB remarks
1 
2
NS NS NS NS
NS NS NS
1-gun, 90 kg/cm2, 50s interval
1985
PROFILE S2 PR3 S4 PR5  S6 PR7 S9  S10 remarks
1 
2 
3 
4
NS NS 
 N
NS 
NS
NS 
 S
 S
 N NS NS
2-gun  S  4  N 
1-gun  N  S 
1-gun  S  N 
1-gun  N  S
   The data analysis was made for the records of OBS P1 and P3. The airgun signals 
are visible to about 20 to 25 km distance, where the OBS separation was about 30 and 40 
km  (Fig.  4). On the western side of OBS P3, the record shows a large apparent 
wavespeed of 5.5 km/s at the epicentral range from 8 to 10 km, but the speed reduces to 
3.9 km/s at larger distance, suggesting a lateral change in structure.
2.3. 1984 Off  Ibaragi Experiment 
 In August, 1984, airgun-OBS refraction profiles were shot off Chiba and Ibaragi 
Prefectures as shown in Fig. 3 (Table 1). Although the depth contours generally parallel 
the trench axis, they show more deviations than the northern part of the trench. 
Eastward of OBS's S3 and S4, the Daiiti Kashima Seamount lies over the trench. 
Landward of OBS's  S1 and S2 is the Choshi Spur. Therefore, it was not possible to 
shoot a straight line profile without introducing a considerable change in water depth. 
Eight OBS's were deployed with about 25-40 km spacings. 
   We present results from two profiles (NS1 and NS2) shot parallel to the trench axis 
(Kimura,  1985  ; Abe, 1987) (Fig. 3 and Table 2). Profile NS1 was shot about 30 km 
landward of the trench axis at the water depth of about 3,000 m. Seismic phases 
commonly observed are P-wave reflections from the acoustic basement, and three 
refractions from deeper layers. Also, P-to-S converted phase could be observed. On 
each record section, we note the following. 
   Record section  51  : The apparent wavespeeds of the first arrival beyond 10 km are 
4.6 km/s on the southern side and 5.1 km/s on the northern side (Figs. 5a, b). The phase 
can be traced to a larger distance of over 30 km on the northern side. Slower phases
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with apparent wavespeeds of 3.0 km/s on the southern side and 3.1 km/s on the northern 
side are seen at about 8 km distance. 
   Record section  S2  : On the southern side, the phase with 4.8 km/s apparent wave-
speed can be observed out to over 30 km (Fig. 5c). Slower phases are 2.3 km/s at about 
10 km range and 3.1 km/s at about 20 km range. The fast phase on the northern side 
appears with 4.5 km/s wavespeed as far as 25 km range, but lacking between 14 to 24 km
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range (Fig. 5d). 
   Record section  S3  : Record sections differ greatly on both sides (Figs. 5e, f). The 
first arrivals possess an apparent wavespeed as large as 8.5 km/s on the southern side, 
while they indicate 4.7 km/s on the northern side. 
   Record section  S4  : Noise level is high compared to other sections (Fig. 5g). On the 
southern side, a phase with 4.9 km/s apparent wavespeed can be recognized to exist at 
10 km range. 
   Record section  SA  : First arrivals beyond about 5 km distance possess apparent 
wavespeeds of 4.1 km/s on the northern side and 5.2 km/s on the southern side. A 
reflected phase appears at about 15 km range on both sides (Fig. 6).  ,
   Record section  S6  : First arrivals beyond 10 km distance have apparent wavespeeds 
of 4.9 km/s on the northern side and 6.7 km/s on the southern side (Fig. 6). 
   Record section  SB  : First arrivals beyond 10 km distance have apparent wave-
speeds of 4.8 km/s on the northern side and 4.6 km/s on the southern side (Fig. 6).
 2.4. 1985 Off Fukushima  Experiment 
   An airgun-OBS profile was shot between  (38.5°N,  143.5°E) and  (36.5°N,  142.5°E), about 
70 km inward from the trench axis in October, 1985 (Table 1). Existing reflection data 
(Honza, 1980) indicate that the OBS sites were located at the upper portion of the inner 
trench slope. The profile length was about 200 km along water depths of about  3,000-
4,000 m (Fig. 7). The seafloor topography and shallow sedimentary structure were 
recorded by a single channel hydrophone streamer. 
   The airgun shooting was done either by a single-gun (BOLT  1,500C 9 liter) dense 
shooting or two-gun array (two 9-liter) shooting. Limited by the air compressor 
capacity, the shot intervals were about 50 to 80 m in the former case and about 170 m in 
the latter case. Table 2 shows available record sections for each OBS. 
   Two phases were commonly observed on all the OBS's. One has an apparent 
wavespeed of 2 km/s and the other, 5 km/s. For convenience, we label them as Pa and 
Pb, respectively, in the following. In all cases, Pa arrives later than Pb, which means
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that the layer with an average apparent wavespeed of 2 km/s is a masked layer. 
   There are phases with the same apparent wavespeed but different intercept times. 
They are interpreted as having traveled part of the path as shear wave or multiples 
mainly in the water. These will be denoted as Pa2, Pa3 and so on. 
   Record section  S2  : The Pa phase can be recognized at distances of 15 km and 21 
km for S2S and S2N, respectively (Fig. 8a). There is a phase only observable between 
10 and 15 km distance on S2N. Its apparent wavespeed is 2.3 km/s. The Pb phase is 
seen on both sides to 26 and 19 km on S2N and S2S, respectively. Its amplitudes, 
however, decay rapidly at 16 and 13 km on S2N and S2S, respectively.
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   S2 and PR3. Traces are vertical component seismograms and were applied 5-20 Hz 
   band-pass filtering. Three consecutive shot records have been stacked to enhance 
   signals with about 5 km/s apparent wavespeed. See Fig. 7 for profile geometry.
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 Record  section  of  OBS  S4  of  1985  experiment.
 10  20
 S
 4
 See  Fig.  8a  for  full  explanation.
 17,
 P-to--S  converted  phase,  Pb2  (PwPsPbSs  in  Fig.  9)  appears  about  2.2s  after in 
parallel and another, Pb3 (PwPsPbPsPwPw, not shown in Fig. 8a) about 5.2 s afterwards, 
matching with the water depth at the OBS location. These are clearly observed for S2N 
but less clearly for S2S. 
   Record sectionPR3: The record section is similar to S2 (Fig. 8a). The Pa phase 
is hardly seen on PR3N and is incoherent but reaches 18 km on PR3S. The Pb phase 
continues to 20 km distance on both sides. The P-to-S converted phase arrives 1.7s 
after P phase.
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   Record section S4 Out of two profiles shot for S4N, we show the one with better 
S/N ratio (Fig 8b) The Pa phase reaches 13 km on S4S and 15 km on S4N An 
intermediate apparent wavespeed phase is found on S4N in the range of 8 to 11 km as on 
S2N The Pb phase is observed at 20 km distance on both sides of S4N P-to-S 
converted arrivals are not clear 
   Record section PR5 P-to-S converted phase is not clear (Fig 8c) Water rever 
berations are minimum on this record section The Pb phase can be traced to about 24 
km on PR5N Because of data gap, it is not clear if the phase is observable beyond 22 
km on PR5S A triplication at about 8 km distance is clearly observed Pa is observed 
as far as 13 km on PR5N and 7 km on PR5S
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  Record section S6 Profile 2 started slightly north of S6 (Table 2) Pa and Pb 
phases reach 18 and 30 km, respectively, on S6S (Figs 8d, e)  P-to-S conversions are not 
clear Reflections are better observed on low gain vertical component record 
   Record section PR7 This OBS recorded only southern shots more than 20 km 
apart (Table 2) Pb phase can be recognized up to 28 km distance (Fig 81) 
   Record section S9 P-to-S conversion phase is clearly observed Pa is observed 
only on S9S (Fig 8g) Pb reaches 25 km on S9S 
   Record section  S10 Pa and Pb reach 14and 15 km distances, respectively, on  S1OS
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Fig. 8g Record sections for OBS's S9 and  S10 of 1985 
 explanation.
10  20
experiment. See Fig. 8a for full
(Fig. 8g). Pa is not clear on  SION. Pb is observed to about 18 km on  S1ON. P-to-S 
conversion is clearly observed.
3. Results 
3.1. Construction of Wavespeed Models 
   Models were constructed by forward modelling. The procedure is as follows. 
First, classical ayer cake models are constructed for each OBS data. Whenever later 
arrivals could be observed, they were to be explained by the model, since they are good 
model constraints. We tried to identify the observed seismic phases that transmitted 
through the upper crust with the phases schematically shown in Fig. 9. 
   Since with multi-OBS observation, we have combined profiles of split, reversed or 
roll-along, models are modified to explain all the data simultaneously, which necessarily 
makes models two-dimensional. Two-dimensional ray-tracing methods were applied 
to match observations with models (Suyehiro et al.,  1985  ;  aervenCT and  Pgen6k,  1977  ; 
Hirata and Shinjo, 1986). Seafloor and basement topography were taken into account 
from simultaneously obtained seismic reflection data. 
   Often the acoustic basement is a good reflector and produces P-to-S or vice versa 
conversions. From the traveltime difference in the sediment and the obtained P wave-
speed, one can estimate the Poisson's ratio in the sediment.
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Fig. 9 A schematic view of seismic phases normally observed in OBS record  sections. P 
   to S conversions often occur at the top of the basement, where the wavespeed jump 
   is normally large. Ray paths in shear mode are indicated by broken lines. Multiples 
   in water column, not shown, are also often observed.
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Fig. 10 (a) P wavespeed model obtained from combined interpretation of OBS P1 record 
   and multi-channel reflection seismogram of 1983 experiment (from Nosaka et  al . 
   (1984)). (b) Same as (a), but for OBS  P3. Note the thick pile of low  wavespeed 
   material beneath P3.
3.2. 1983 Off Kashima Experiment 
   Contructed models are shown in Fig. 10. As the profile was most likely to have been 
shot in the direction of maximum lateral heterogeneity, we did not attempt to construct 
an overly detailed model. 
   The geometryof the top two sedimentary layers was determined from the seismic 
reflection record (KAIKO II Research Group, 1987). On the western side of OBS P1, the 
phase from the third layer can be observed as a first arrival, but it appears as a later 
phase on the eastern side, suggesting the layer's variable thickness. Both the reflections 
and refractions from the layer beneath, the wavespeed of which is not certain, can be 
observed. The depth to this layer varies between about 7.5 and 9.5 km, where the water 
depth changes from 2 to 2.5 km eastward. 
   The structure on the eastern side of OBS P3 is found to be affected by the subduction
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of the Daiiti Kashima Seamount. 
ly confined area beneath OBS P3.
Low wavespeed material is accumulated in a narrow-
3.3. 1984 Off  ibaragi Experiment 
   Figure 11(a) shows the constructed model from Profile NS1 data. The bathymetric 
high beneath S2 belongs to Choshi Spur. Our model indicates its root is deeper than 
about 8 km. 
   Figure 11(b) shows the constructed model from Profile NS2 data. Only 1-D analysis 
was made for this set of data.
3.4. 1985 Off Fukushima Experiment 
   The acoustic basement beneath S4 and PR5 could be defined by the hydrophone 
streamer reflection record. Figure 12 shows the model which fits the data to within 0.1 s. 
The lower boundary seems to be dipping southward. However, it is not substantiated by
(a) (b)
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Fig. 11 (a) P wavespeed model obtained from combined interpretation of OBS's  Sl, S2, 
   S3 and S4 seismograms of 1984 experiment (from Kimura  (1986)). (b) P  wavespeed 
   model obtained from OBS's SA,  S6, and SB records of 1984 experiment(after Abe 
  (1987)).
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 0 20  40  km
Fig. 12 P  wavespeed model obtained from combined interpretation of eight-OBS records 
   obtained in 1985 experiment (from Kaiho (1988)). Lower boundary shown by broken 
   line is not as clearly evidenced as the upper boundary.
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multiple OBS's, and hence, indicated by a dotted line. 
   From the P-to-S converted phase delay time of S2, we can infer the Poisson's ratio 
in the sedimentary layer to be about  0.45. 
4. Discussion 
   In the preceding sections, we presented the  airgun-OBS data and described models 
derived from them. In the following discussion, we also include the results of other 
airgun-OBS experiments carried out in 1981 and 1982 at about  40°N (Suyehiro et  al., 
1985, 1986). Models obtained from these experiments are included in Fig. 2. Figures 13 
and 14 describe the data and model from 1981 experiment.
42°N
 I/• 
 71/61
 4  6....
 10 
 0-
(17
12
 141°  142°  143° 144°  145°F 
 Fig. 13 Detailed map showing 1981 airgun-OBS profiles. Filled circles are OBS  loca-
   tions. Data from solid line and broken line profiles were analyzed by Suyehiro et  al. 
   (1986) and Nishizawa and Suyehiro (1990), respectively.
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Fig. 14 (a) Observed phases on OBS records of 1981 experiment. Thick solid lines, 
   dotted lines, and broken lines were picked from OBS 9, OBS 8, and OBS 7 records, 
   respectively. (b) Observed phases on OBS 6. (c) P wavespeed model obtained from 
   1981 airgun-OBS records (from Suyehiro et al. (1986)).
 0
Sea  Trench  sloor! 
 Terrace  break
Fig. 15 Upper seismic crust of the Japan Trench area at about  40°N based primarily on 
   pre-OBS era data (from von Huene et  al. (1980)). Laterally heterogeneous crust 
   beneath the inner lower slope is not clearly defined.
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   The bathymetry landward of the trench axis can be divided into deep sea terrace, 
trench slope break, upper inner slope, midslope terrace, and lower inner slope (e.g. von 
Huene et  al., 1980) (Fig. 15). The midslope terrace has been suggested to indicate the 
transition point from continental to intermediate crustal wavespeed structure (Honza, 
 1980  ; von Huene et  al., 1980). Murauchi and Ludwig (1980) suggested that the transition 
occurs between profiles P-7 and P-8 of Ludwig et  al . (1966), which is between about 2,000
 3 
 E 0
0
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15
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 100  km
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 J 
 ,...,  0
0
5
10
 2-3  km/s 
— --  
- 
  —5
 15' 
Fig. 16 Model of upper seismic rust across the Japan Trench mainly from airgun-OBS 
   data accumulated in 1980s. Upper and lower figures schematically show vertical 
   cross sections in the northern and southern Japan Trench area,  respectively. Geome-
   try of low wavespeed material and top of 6 km/s crust was better defined compared 
   to Fig. 14 (c).
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to 5,500 m water depth (Fig. 15). Suyehiro et  al. (1985) further constrained the point to 
between 3,000 and 4,500 m water depth (Fig. 2). 
   Murauchi et  al. (1980) presented a cross section model at  38°35'N.  According to 
their model, the 5 km/s layer is 1.3 km thick underlain by a 6.5 km/s layer. Our model 
does not support this at about the same latitude. Wavespeeds above 5.5 km/s start 
below 9 km depth off Fukushima and 8 km off Ibaragi except where topographic anom-
aly exists. Explosion results support this and furthermore, a 6 km/s layer underlies this 
layer starting at about 12 km depth (Urabe, 1987). 
   A general wavespeed structure previously presented for the Japan Trench shows 
that 5.0-5.9 km/s layer top shallows seaward while the unconformity shows an opposite 
bend (von Huene et  al., 1980) (Fig. 15). 
   Combining all the airgun-OBS results presented in this paper, we constructed 
representative models of the northern and southern part of the Japan Trench inner slope 
(Fig. 16). These models indicate that both the unconformity and the lower layer rather 
conform to the seafloor bathymetry with variable thicknesses between north and south. 
5. Conclusions 
   We have studied the detailed structure of the inner trench slope of the Japan Trench 
covering  35°N to  41°N mainly based on airgun-OBS experiments carried out in the 1980's 
(Fig. 1). From synthesis of all these data, we could delineate more clearly the structure 
between about 5 to 10 km depth compared to previous results. Our model is proposed 
in Fig. 16. The main difference from previous models is the geometry of 6 km/s layer, 
which deepens towards the trench axis. Also, we emphasize the depth extent of the low 
wavespeed material, which is thicker, especially in the north, than generally conceived. 
   The change along the trench axis at this depth range does not seem to be drastic. 
However, we chose to represent the structure in two models for the northern and 
southern part of the trench, as there exists observable variation in layer thicknesses. 
   Airgun-OBS data can better constrain the shallow seismic crust as shown here than 
conventional methods. These results should help resolve deeper structure to be obtained 
from explosion-OBS data. We need, however, even higher resolution in order to 
understand the composition of the crust, role of pores or discontinuities and faults in 
relation to seismic activity. Data obtained from higher frequency source and from 
seismic reflection profiling must be included in future studies.
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